
Table D-25. Dermal exposure to soil intake factor elquation for the occupational exposure scenario.“~’ 

,,,take Factor = &t--e------ * SA * AF * ABS * EF * ED * CF 
.~_ BW * AT 

Parameter Value - .--__ 

GOi, = 

SA = 

AF = 

ABS = 

EF = 

ED = 

CF = 

BW = 

AT = 

Contaminant concentration in soil (mgikg or pCi/g) 

Skin surface area available for contact (cm*) 

Soil to skin adherence factor (mgi cm’) 

Absorption factor (%) 

Exposure frequency (eventsiyr) 

Exposure duration (yr) 

Conversion factor (I 0.” kgimg) 

Body weight (kg) 

Averaging time (days) 
noncarcinogenic 
carcinogenic 

Contaminant dependent 

2000 h 

0.5 

Contaminant dependent 

250 

25 

I o-6 

70 

9.13E+03 
2.55E+04 

a. Equation for radionuclides dots not include denominator (BW * AT). 

b. Value from EPA (1992) 

c. Values from DOE-ID (1994) unless otherwise noted. 
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Table D-26. Inhalation of fugitive dust intake factor equation for the occupational exposure scenario.a.b .- 
,r,take factor = CZ IR * EF * ET * ED 

BW*AT 

Parameter 

G = contaminant concentration in air (mg/m’ or pCi/m’) 

IR = inhalation rate (m3ihour) 

ED = exposure duration (year) 

ET = exposure time (hour/day) 

EF = exposure frequency (day/year) 

BW = body weight (kg) 

AT = averaging time (day) 
noncarcinogenic 
carcinogenic 

a. The equation fbr radionuclidcs dots snot include Ihe denominator (RW’AT). 

b. The source ofthe values is DOE-ID (1994). 

Value 

Contaminant dependent 

8.3E-01 

25 

8 

250 

70 

9.13E+03 
2.5SE+04 
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Table B-27. Soil ingestion intake factor equation for the future residential exposure scenario.“,b -- 

Intake factor = C,oi~ * FI * EF * CF‘J * ILd,d,,~t * EDadu!t + +;M * EDchild 
AT i i BWadult BWEM 

Gil 

IR 
FI 

EF 
ED 
CF 

BW 
AT 

Parameter Value 

Adult Child 

contaminant concentration in air Contaminant dependent Contaminant dependent 
(mgikg or pCi/g) 
ingestion rate (mgiday) 100 200 

fraction ingested from I I 
contaminated source 
exposure frequency (day/year) 350 350 
exposure duration (year) 24 6 
conversion factor (kg/m@ 
nonradionuclide IO-” I o-6 
radionuclide , o-’ IO” 

body weight (kg) 70 15 

averaging time (day) 
noncarcinogenic l.lOE-04 I. IOE+04 
carcinogenic 2.55E-04 2.55Et04 
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Table D-28. External exposure intake factor equation for the future residential exposure scenario.” .- 
Intake Factor = CSOil * ET * EF * ED * CF ~__- 

Parameter Value 

C,Oil = contaminant concentration in Contaminant dependent 

ET = exposure time (hour/day) 24 

EF = exposure frequency (day/year) 350 

ED = exposure duration (year) 30 

CF conversion factor (year/hour) 1.14 x lo-4 
-- 

a. The mum ofthe values is DOE-ID (1994). 
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Table D-28. Dermal exposure to soil intake factor equation for the future residential exposure 
scenario.“.’ 

,,,take Factor = c,,il.--- * :SA * AF * AESS * EF * ED * CF __ 
.~ BW * AT __~~- 

Parameter Value 

GOil = 

SA 

AF = 

ABS = 

EF = 

ED = 

CF = 

BW = 

AT = 

Contaminant concentration in soil (mg/kg or pCi/g) 

Skin surface area available for <contact (cm’) 

Soil to skin adherence factor (mg/ cm’) 

Absorption factor (%) 

Exposure frequency (events/yr)s 

Exposure duration (yr) 

Conversion factor (I 0.” kgimg) 

Body weight (kg) 

Averaging time (days) 
noncarcinogenic 
carcinogenic 

Contaminant dependent 

3000 b 

0.5 

Contaminant dependent 

350 

30 

10.” 

70 

I. I OE+04 
2.56E+04 

d. Equation for radionuclides doss not include dmtrminator (H,W * AT). 

e. Value from EPA (1992) 

f. Values from DOE-ID (1994) unless otherwise noted. 
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Table D-30. Inhalation of fugitive dust intake factor equation for the future residential exposure 
scenario~a~b 

G * IR * EF * ET * ED 
Intake factor = -- 

EW li AT --- .__~ 
Parameter Value 

CC 
IR 

EF 

ED 

ET 

BW 

AT 

= contaminant concentration in alir (mg!m’or pCi/m’) 

inhalation rate (mjihour) 

exposure frequency (days/year:1 
= exposure duration (year) 
= exposure time (hour/day) 
= body weight (Ikg) 
= averaging time (day) 

noncarcinogenic 
carcinogenic 

Contaminant dependent 

8.3 E-O I 

350 

30 

24 

70 

I I OE+04 
2.55E+04 

a. The equation for radionuclides does not include the denominator (RW’AT). 

b. The sowce ofthe value is DOE-ID (1994). 
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Table D-31. Homegrown produce ingestion intake factor equation for the future residential exposure 

c,,~~~,,,~ * IR * EF * ED * CF 
Intake factor = ~-~-~~- 

AT 

Parameter -- Value 

C prcxIuce = Contaminant concentration in Contaminant dependent 
homegrown fruits and vegetables 
tmg/kg or pCi/g) 

IR 

EF 

ED 

CF 

AT 

= Ingestion rate (g/kg-day or g/day)’ 2.76E-01 g/kg-day (nonradionuclide) 
1.67E+Ol g/day (radionuclide) 

= Exposure frequency (day/year) 350 

= Exposure duration (year) 30 

= Conversion factor lO-3 kg/g (nonradionuclide) or 
I (radionuclide) 

= Averaging time (day) 
Noncarcinogenic llOE+04 
Carcinogenic 2.55E+O4 

a. Equation for radionuclide does not include denominator (AT). 
b. Values from DOE-ID (1994). 
c. See LMITCO (1996) for derivation of these ingestion rates. --- 
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Table D-32. Ingestion of groundwater intake factor equat,ion for the future residential exposure 
scenario.“~b ~-__ 

c, * IR* EF* ED 
Intake factor = ~~~ 

BW* AT 

Parameter Value 

c, = Contaminant concentration in Contaminant dependent 
groundwater (mg/L of pCi/L) 

IR = Intake rate (L/day) 2 

EF = Exposure frequency (day/year) 350 

ED = Exposure duration (year) 30 

BW = Body weight (kg) 70 

AT = Averaging time (day) 
Noncarcinogenic I. I OE+04 
Carcinogenic 2.55E+04 

a. The equation for radionuclides dues not include the denominator (BW * Xl). 

b. The source of the value is IIOE-II) (lYY4). 
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Table D-33. Dermal exposure to groundwater intak.e factor equation for the future residential exposure 
scenario.a,c 

,ntake factor = c, *SA *PC *E-r * EF * ED *CF .-- 
.-AT 

Parameter Value 

CW E 

SA = 

PC = 

ET = 

EF 

ED = 

CF 

BW = 

AT = 

Contaminant concentration in water (mg/L) 

Skin surface area available for contact (cm2) 

Chemical specific dermal permeability constant 
(cmihour) 

Exposure time (hours/event) 

Exposure frequency (eventsiye,ztr) 

Exposure duration (year) 

Volumetric conversion factor tbr water 
(lL/l000cm’) 

Body weight (kg) 

Averaging time (day) 
Noncarcinogenic 
Carcinogenic 

Contaminant dependent 

17,oooh 

Contaminant dependent 

2.5E-01” 

350 

30 

10.’ 

70 

I. I OE+04 
2.55E+04 

a. The equation for radionuclides does not include the denominator (RW*,4T). 

h. The so~rcr at-the value is EPA (1992). 

c. The source of the value is DOE-ID (1994) unless othcrwisc noted. -- 
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Table D-34. Inhalation of water vapors from indoor water use intake factor equation for the future 
residential exposure scenario.a.b 

,ntake Factor = C ai, * IR. * EF * E:D * ET ~-__- 
I3W * A7 

Parameter Value 

Gi, 
IR 

EF 

ED 

ET 

BW 

AT 

= contaminant concentration in aiir (mg/L or pCi/L) Contaminant dependent 
E inhalation rate (m’ihr) 8.3E-01 
= exposure frequency (day/year) 350 
= exposure duration (year) 30 
= Exposure time (Iv/day) 24 

= body weight (kg) 70 
zz averaging time (day) 

noncarcinoaenic 1. I OE+04 
carcinogeni 2.55E+04 

a. The equation for radionuclides doe!: not include denominator (BW*AT). 

b. The source of the values is DOE-ID ( 1994) ~- 
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Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

3.9X+02 

4.OZ+o4 

Y.O6E+O* 

fJ.YtE+Ot 

5.77Ec4 

ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 



Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 

zr-95 ND 



Table D-35: Intakes (Carcinogenic) - Current Occupational Worker at Year 0 

COPC CFAO.4 CFA-07 CF.&LIED OESTP CFA-lo WA-12 WA-13 CFA-I5 17/C/ CFA-42 CFAO5 CFA-26 CFA-46 CFA-52 
*ralar-IZ% NA NA ii* NA NA NA NA iv* i-4.4 iv* NA NA NA iv* 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

,.%E+Cil 

,.47!3+01 
2.04EC!Xl 
1.98EfO1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.75Ef02 

2.41E+W 

L%E+W 

. . 

NA 
NA 
IL4 
NA 
NA 
iv* 
NA 
NA 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
iv* 
ii* 
NA 
NA 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

NA 
NA 
NA 
NA 
N-4 
NA 
NA 
NA 

2.83E4, 

NA 
NA 
NA 
NA 
NA 
NA 
ii.4 
NA 

1.30Ei+01 1.26E+01 

2.75E+W -- 
126E+ol -- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
iv* 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
Pi.4 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table D-36: Intakes (Nmarcinogenic) - Current Occupational Worker at Year 0 

CFA- CFA- 

3.69E-06 

8.71E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-i* 
NA 
NA 
NA 

COPC CFAo4 CF..07 CFA48D 08STP WA-IO WA-I2 WA-13 CFA-I5 17147 CF.&-42 CFA-05 CFA~26 WA-46 WA-52 
Aroclor-IZY 1.37866 3.28,X7 6.85847 -~ 4.94E47 

6.36807 -- 

1.61E03 -~ 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
?!A i-L& 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
t-J* NA 
NA NA 
NA NA 
NA NA 
NA NA 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
?!A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Table D-36: Intakes (Noncarcinogenic) - Current Occupational Worker at Year 0 

CFA- CFA- 
COPC CFAM CFAO, CFAIIED 08STP CFA-IO CFA~12 CFA-I, CFA-I5 ,714, CFA-42 WA05 WA-26 CFA4.5 WA-52 
Arc&r-1254 1.64EM 3.93E47 8.22E47 

2.21B-06 

NA 
NA 
iv.4 
NA 
NA 
?!A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
?‘A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
“!A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.63EM 

NA 
NA 
iv.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
iv.4 
NA 
NA 
NA 
?‘A 
NA 
NA 
NA 
NA 
NA 
PTA 
NA 
NA 
NA 

NA 
NA 
NA 
iv.4 
NA 
?L? 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
T-J.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u h N 

NA 



Table D-36: Intakes (Noncarcinogenic) - Current Occupational Worker at Year 0 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

1.32Elm 

,.**E+ol 

3.78E+02 

,.3‘E+03 
5.31E-COl 
,.32E+03 

COPC CFACM CFA07 CFAO8D CFA-08STP CFA-IO WA-12 WA-13 WA-15 CFA-17147 CFA-42 CFA-05 CFA-26 CFA‘WJ CFA-52 
Anxlor-,254 4.89E07 1.17E47 1.76E47 2.45E47 

2.27E.m 

5.77!504 

4.0SE+03 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 

. . 

. . 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

COPC CFAC.4 CFA-07 CFA48D 08STP CFA-IO CFA-I2 CFA-13 CFA-15 17/47 CFA-42 CFAW CFA-26 CFA-46 WA-52 
Amclar-1254 NA NA i-d.4 TV.4 NA NA NA NA i-i* NA NA NA i-J.4 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i-i* 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
1x4 
NA 
NA 
NA 
NA 
NA 

ND 
ND 
ND 

ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.41Ecll 

NA 
NA 
NA 
ii* 
NA 
i-4.4 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N-4 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l.PlE4, ,.EOE+“I 
ND 

ND 
ND 



Table D-37: Intakes (Carcinogenic) - Future Occupational Worker at Year 100 

*E&C 
Br"z"(a)a"thracec 
&mcib,""ora"the"e 
Benzo(g,h,i)perylene 
Lead 
t”tCK”ry 
Phenanthrene 
h-228 
*g-108I” 
Al”-241 
Ba-133 
*i-212 
Bi-214 
CS-137 
Eu-152 
IT-2 12 
h-238 
pu-239,240 
Ra-226 
n-208 
“-234 
u-235 
“-238 

4.18EfW 


